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(54) COMPUTER SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the operation management 
cost to reduce the TCO by connecting a diskless computer system, 
a shared storage and a management console to each other. 
SOLUTION: All diskless client PCs 2 share a storage 1, and a 
management console 4 which manages the shared storage 1 , all PCs 
2 and the storage 1 are connected to each other via the fiber 
channel connection circuits 3. Every PC 2 has a control I/O channel 
I/F control circuit and a boot-up control circuit which boots up an 
OS via the storage 1. The storage 1 has a logic unit(LU) defining 
part which produces and deletes the LUs which are exclusive for 
the PCs 2 and a shared LU, an LU numbeKLUN) management table 
which manages the access inhibition/permission of the produced 
LUs to every PC 2, etc. Then the console 4 has an LU management 
part which instructs the production of LUs, sets the access 
limitation to every LU and performs the control to set a virtual LUN 
to every LU. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 

not reflect the original precisely. 

2 **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The computing system which is a computing system and is 
characterized by the bird clapper from the contact for interconnecting the 
storage shared by two or more client computers and aforementioned client 
computers, the management console for managing the aforementioned 
storage, and the client computer, the aforementioned storage and the 
aforementioned management console of the aforementioned plurality. 
[Claim 2] Each aforementioned client computer is a computing system 
according to claim 1 characterized by not having an integral disk. 
[Claim 3] The aforementioned client computer is a computing system 
according to claim 1 characterized by using it, loading the program arranged 
at the aforementioned storage. 

[Claim 4] It is the computing system according to claim 1 characterized by 
equipping the aforementioned client computer with a boot rise control circuit, 
for the aforementioned storage storing an operating system (OS), and the 
aforementioned boot rise control circuit booting OS stored in the 
aforementioned storage. 

[Claim 5] The computing system according to claim 1 characterized by 
providing the following. It is the control section to which the aforementioned 
management console equips with the control section for creating the logical 
volume for each client computers in the aforementioned storage, and the 
aforementioned storage creates the logical volume for each client computers 
according to the instructions from the aforementioned management console. 
The managed table for storing the access-restriction information from each 
client computer to a logical volume. The access-control section which judges 
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whether access from a client computer is permitted according to the 
information on the managed table concerned. 

[Claim 6] The computing system according to claim 1 characterized by 
providing the following. It is the control section to which the aforementioned 
management console equips with the control section for creating the logical 
volume shared by at least two client computers, and the aforementioned 
storage creates the aforementioned logical volume by which common use is 
carried out according to the instructions from a management console. The 
managed table for storing the access-restriction information on the logical 
volume shared from a client computer. The access-control section which 
judges whether access from a client computer is permitted according to the 
information on the managed table concerned. 

[Claim 7] The computing system according to claim 6 characterized by 
storing application in the aforementioned logical volume by which common 
use is carried out, and storing the peculiar information on a client computer 
required when using the aforementioned application for the logical volume 
which each client computer occupies. 

[Claim 8] The computing system according to claim 7 characterized by 
storing OS in the aforementioned logical volume by which common use is 
carried out, and storing the peculiar information on a client computer 
required when using Above OS for the logical volume which each client 
computer occupies. 

[Claim 9] The aforementioned storage is a computing system according to 
claim 8 characterized by to have a managed table for storing the setting 
information for specifying the control section which controls the cache and 
the aforementioned cache for stationing either [ at least ] the aforementioned 
application or OS permanently, the control section which controls a part or 
all of the contents that is stored in a logical volume to reside in the 
aforementioned cache permanently, and the logical volume which stations 
the contents at a cache permanently. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[The technical field to which invention belongs] this invention relates to the 
method of realizing reduction of the employment cost which the maintenance 
of the storage for client computers takes especially, and coexistence of 
improvement in the access performance of storage, about the realization 
method of the client computing system constituted by two or more client 
computers. 
[0002] 

[Description of the Prior Art] The computing system to which two or more 
users perform operating processing etc. using client computers, such as two 
or more PCs, is called client computing system. The client computing system 
was conventionally built using PC equipped with the function in which all 
computations can be performed independently etc. Since it is the computer 
which carried highly efficient CPU and highly efficient mass memory, the 
large capacity hard disk drive unit, the high-speed graphic device, etc. in 
such a client computer and "which grew fat", a common name is carried out 
and a "Fat client" is called. Moreover, the thing of the client computing 
system using this Fat client computer is called a Fat client system (Fat 
Client SystenvFCS). In FCS, two or more Fat clients are interconnected by 
LAN, and a file transfer, mail transmission and reception, etc. are 
communicated if needed. A Fat client is equipped with a disk unit as storage 
for storing OS, application, user data, etc. The user itself usually carries out 
installation of OS or application. Moreover, the created user data backs up 
by backup units, such as a tape unit which exists in one on LAN of places, so 
that it may not disappear with the obstacle of a hard disk. 
[0003] Moreover, the Network Computer system is known as another 
example of such a client computing system. The computer which builds this 
system is called Network Computer (NC), and uses a low price and the 
computer which carried out low functionalization and "which became thin", 
such as not having the hard disk drive unit which stores OS and application. 
The thing of such a computer is called a "Thin client" as contrasted with a 
Fat client. Moreover, the thing of the client computing system using this 
Thin client is called a Thin client system (Thin Client Systen^TCS). 
[0004] Hereafter, an NC system system is explained, using drawing 11 as an 
example ofTCS. 

[0005] It is LAN by which two or more sets (it outlines Following NC) of 
Network Computers and 7 connect 1000 (a-c) to a server and the storage for 
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server 7 in 1, and 6 connects NC1000 and a server mutually. 

[0006] NC1000 is not equipped with the storage for storing OS, application, 

and user data. A part of storage 1 of a server 7 is mounted as remote storage 

for NC1000 through LAN6, and all OS's, application, and user data are 

stored here. To during starting, OS is loaded and performed by LAN6 course 

from the storage 1 of a server 7. The same is said of starting of application. 

[0007] 

[Problem(s) to be Solved by the Invention] O While FCS of the 
technical-problem conventional technology can build a system easily and has 
the advantage of a low in initial introduction cost, it has the technical 
problem that the total cost (TCO^Total Costof Ownership) generated in order 
for the user itself to carry out installation of OS/application, upgrade, etc., 
and for such operational administration costs to go up, consequently to hold 
a system becomes very expensive, as above-mentioned. 

[0008] moreover, TCS which makes the NC system of a Prior art 
representation can carry out the centralized control of the manager by 
collecting operational administration to a server -* it is made like, the 
operational administration by the individual user is eliminated, and it aims 
at cutting down TCO On the other hand, since all users' disk accessing is 
published via LAN and a server, the technical problem that it falls sharply 
compared with the access performance to the integral disk of each client by 
the overhead of LAN processing and the overhead of NC and the remote disk 
control processing generated in both servers occurs. Moreover, in order that 
all disk accessings may concentrate on a server, a very high CPU 
performance and I/O processability ability are required of a server, and the 
technical problem that a server expensive for employment of a client 
computing system is needed occurs. 

[0009] O The purpose of the purpose this invention is offering the client 
computing system which reduced TCO by reducing operational 
administration cost. 

[0010] Moreover, the purpose of this invention is offering the client 
computing system which realizes high-speed disk accessing by the low 
overhead. 

[00 11] Moreover, the purpose of this invention is offering the client 

computing system which does not apply a load to LAN or a server. 

[0012] Moreover, the purpose of this invention is offering the client 
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computing system which realizes high-speed disk accessing exceeding the 

built-in disk-accessing performance of the conventional FCS. 

[0013] 

[Means for Solving the Problem] this invention is a client computing system 
constituted by the I/Ochannel coupled circuit which connects a management 
console, and all the diskless computing systems, common storage and 
management consoles for managing two or more diskless client computers, 
the common storage of all client computers, and common storage mutually. 
[0014] Here, a diskless client computer is equipped with the I/Ochannel I/F 
control circuit which performs connection with I/O channels, such as a fiber 
channel, and control, and the boot rise control circuit for performing the boot 
rise of OS from the storage linked to the I/O channel. In addition, the disk 
unit to build in does not prepare for a diskless client computer. 
[0015] Moreover, the I/O -channel I/F control circuit to which common storage 
performs connection with I/O channels, such as a fiber channel, and control, 
LU definition part which creates or deletes the Logical unit (LU-Logical 
Unit) of exclusive use of each client computer, and the common Logical unit 
by each client, Access prohibition / permission of created LU to each client 
computer, The attribute of LU, and the LUN managed table for managing 
imagination LU number (LUN-Logical UnitNumber) and LU number for 
common storage internal control which are shown as a client computer, The 
access-control section which performs the read/write access control to the LU 
concerned when access to each LU from each client is restricted and 
permitted according to the storing information on a LUN managed table, The 
cache for realizing data transfer at high speed, without carrying out the 
cache of the data of at least one or more sets of the disk units which build LU, 
and performing read/write from a disk unit at the time of a cache hit, It has 
the communications control circuit which controls communication with the 
cache permanent residence control section which controls specified LU to 
reside in a cache permanently, and the management console for setting up 
and controlling common storage. 

[0016] Moreover, a management console points to LU creation of common 
storage, and is ** for every client computer. It has LU Management 
Department which performs control which sets up access restriction with LU 
and sets Imagination LUN as each LU, the communications control circuit 
which controls communication with common storage, and the I/Oxhannel I/F 



5/19 



Japanese Publication number : 2000-259583 



control circuit which performs connection with I/O channels, such as a fiber 

channel, and control. 

[0017] 

[Embodiments of the Invention] (A) Explain the first operation gestalt of first 
operation gestalt O composition. Drawing 1 is the block diagram of the client 
computing system of the first operation gestalt. In addition, with this 
operation gestalt, it supposes that a client computer is PC (Personal 
Computer), and it is explained that especially this PC is "diskless PC" which 
does not equip the interior with a hard disk drive unit. In addition, even if it 
is client computing systems other than PC, of course, it can carry out 
similarly. 

[0018] In this drawing, the management console for the storage with which 
all the clients PC 2 share diskless PC of plurality [ 2 / (2a-2c) ] and 1, and 4 
managing storage, the fiber channel connection circuit where 3 connects all 
the diskless PCs2, storage 1, and management consoles 4 mutually, and 
5a- 5i are fiber channels. 

[0019] Drawing 2 is the block diagram of diskless PC2. The I/O device for the 
operator of this PC2 operating the central control unit which 21 performs 
control by the whole diskless PC, and performs the program of various 
computations, the fiber channel I/F control circuit to which 22 performs 
connection of a fiber channel and control, and 23, and 221 are the boot rise 
control circuits for performing the boot rise of OS from the storage linked to 
the fiber channel. In addition, diskless PC is not equipped with the disk unit 
to build in as above-mentioned. 

[0020] Drawing 3 is the block diagram of storage 1. 11 is a central control 
unit which manages control by the whole storage. With this operation gestalt, 
a central control unit 11 presupposes that it is equipment which operates by 
the program, and is equipped with each following program part. 12 The 
Logical unit (LU'-Logical Unit) of exclusive use of each diskless PC2 (2a-2c), 
LU definition part which creates or deletes the common Logical unit of two 
or more diskless PC2, Access prohibition / permission of each LU [ as opposed 
to each diskless PC in 14 ], The LUN managed table for managing 
correspondence of the attribute of LU, and the interior LUN imagination LU 
number (LUN-Logical Unit Number) shown as diskless PC, and for the 
interior management of storage, 16 is the access-control section which 
performs the read/write access control to the LU concerned, when a 
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permission is granted by performing control to which the information on the 
LUN managed table 14 is followed, and access to each LU from each diskless 
PC2 is restricted / permitted. 

[0021] Moreover, the communications control circuit which controls 
communication between the management consoles which control that 13 
defines LU as storage etc., the fiber channel I/F control circuit to which 15 
performs connection with fiber channel 5d and control, and 17 (170-176) are 
Logical unit (LU) which is the logical volume which constitutes by the fixed 
storage region of at least one set of a physical disk unit, and is visible from 
high order equipment. 

[0022] Drawing 4 is the block diagram of the management console 4. 41 is a 
central control unit which manages control of the management console 4 
whole. With this operation gestalt, a central control unit 41 presupposes that 
it is equipment which operates by the program, and is equipped with the 
following program part. 44 points to LU creation of storage 1, sets up the 
access restriction of each LU for every diskless PC, and is the interior LUN of 
each, and the LU Management Department which performs control which 
sets up matching of Imagination LUN. 

[0023] Moreover, the I/O device for an operator operating the management 
console 4, as for 42, the communications control circuit which controls the 
communication path 6 to which 43 carries out communication for various 
setup of storage, the fiber channel I/F control circuit to which 45 performs 
connection with ** fiber channel 5e and control, and 46 are local disks which 
are integral disks which store OS and the program of the management 
console 4. 

[0024] O Explain operation, next operation of this operation gestalt. 
[0025] (1) Explain Interior LUN and Imagination LUNLU (Logical Unit). LU 
is the logical volume when seeing from host computers, such as diskless PC. 
A host computer recognizes one LU as one set of a logical disk unit. 
[0026] Storage 1 can build two' or more LUs inside. This will be called 
interior LU. At storage 1, in order to manage Interior LU, serial number 
attachment is carried out for the integer which begins from 0. This number is 
called interior LUN (Logical Unit Number). 

[0027] On the other hand, in the client computing system of this invention, in 
order that two or more diskless PCs may share one set of storage, LU of 
exclusive use is assigned to each diskless PC. Generally, although host 
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computers, such as PC, search the storage connected at the time of OS boot 
and LU is detected, the search method may have some restrictions. It is (a). 
LUN is (b) searched sequentially from 0. When it assumes that LUN exists 
by the consecutive number and a certain number does not exist, they are two 
not performing subsequent searches. This is a device for shortening the 
search time, if it assumes that it is the host computer in which diskless PC of 
this invention also has such a property, LU quota **** diskless PC cannot 
detect this LU except internal LUN=0 Then, in case one or more LUs are 
assigned to all diskless PCs, it begins from 0 and it is necessary to assign 
LUN by the consecutive number. LU which is visible from this diskless PC is 
called imagination LU, the number is called imagination LUN, and it 
distinguishes from Interior LU and LUN. Section LUN and the 
correspondence relation with Imagination LUN are managed among these 
on the LUN managed table 14 with which the central control unit 11 of 
storage 1 is equipped. 

[0028] (2) An example of the LUN managed table LUN managed table 14 is 
shown in drawing 5 . A possession host computer identifier, a port number, 
Target ID and Imagination LUN, Interior LUN, and an attribute are stored 
in the LUN managed table 14. 

[0029] A possession host computer identifier stores the information which 
specifies the host computer which owns a certain LU. More specifically, when 
connecting a host computer with storage by the fiber channel like this 
operation gestalt, it expresses in the combination of S-ID (Source-ID) 
determined as Port Name based on World Wide Name of the fiber channel 
I/F connection circuit 22 of diskless PC2 by initialization of a fiber channel. 
Moreover, although this operation gestalt does not show, SCSI ID is stored 
when SCSI (Small Computer Systems Interface) is used as connection I/F 
with a host computer. 

[0030] A port number stores the number of the fiber channel connection port 
with which storage 1 is equipped. With this operation gestalt, since the 
number of ports is two pieces, the number of the port which each diskless 
PC2 has connected is stored. 

[0031] The storage 1 in connection I/F with a host computer discriminates 
Targe tID. ID is stored. You may store D-ID which could omit this paragraph 
by the port number since it was identifiable since it was decided that it has 
only only D-ID (Destination-ID) for every port when connection I/F is a fiber 
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channel like this operation gestalt, or was determined at the time of 
initialization of a fiber channel. Since the same port can be equipped with 
two or more ID when connection I/F is SCSI, each ID at that time is stored. 
[0032] Imagination LUN and Interior LUN show the correspondence relation 
between the interior LUN assigned to the host computer and the 
imagination LUN which is visible from each host computer, diskless PC0 - 
internal LUN= - two LUs, 0 and 1, are assigned and the imagination LUN is 
1 and 0, respectively 

[0033] An attribute shows the possession attribute of each LU by the host 
computer. It is shown that "exclusive use" is LU which one set of a host 
computer has chiefly. It is shown that "common use" is LU which two or 
more host computers share. Although "privileges" is "exclusive use" and 
homonymy, it is in special state of control, and, in the case of this operation 
gestalt, only the management console 4 shows that it is in an operational 
state. The difference with "exclusive use" is a point which is not LU created 
in order that the management console 4 might store and use a program etc. 
[0034] (3) Explain the procedure which controls storage 1 from creation, next 
the management console 4 of LU, and creates LU17. 

[0035] A manager operates the LU Management Department 44 with I/O 
device 42 of the management console 4. A manager chooses the physical disk 
unit which creates LU by the LU Management Department 44. If storage 1 is 
equipped with two or more disk units, one of them will be chosen. Moreover, 
if RAID (Redundant Arrays of Inexpensive Disks) is constituted, two or more 
disk units will be chosen, grouping of these will be carried out, and it will 
treat with one set of a physical imagination disk unit. 

[0036] Next, the capacity of LU created to the physical selected disk unit is 
determined. Using the above setting information, a manager controls the LU 
Management Department 44 and publishes LU creation instruction to 
storage 1. Based on an instruction of the LU Management Department 44, a 
central control unit 41 controls the communications control circuit 43, and 
transmits setting information to storage 1 through a communication path 6. 
[0037] The communications control circuit 13 of storage 1 receives this, 
notifies it to a central control unit 11, and, as for this equipment 11, creates 
LU of the appointed capacity to the appointed physical disk unit by the LU 
definition part 12, The LU definition part 12 registers this LU into the 
interior LUN of the LUN managed table 14. At this time, the attribute has 
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not set up a setup of a privilege and others. 

[0038] If creation of LU is successful, the LU definition part 12 will report 
LU creation success to the management console 4 by the communication 
path 6 under control of the communications control circuit 13. 
[0039] Next, the identifier of the host computer which owns LU is set up. 
Suppose that it was internal LUN=1 created. A manager shall register this 
LU by LUN=0 of diskless PC0. A manager operates the LU Management 
Department 44 and is possession host computer identifier = diskless PC0 of 
the LU concerned. World Wide Name, virtual LUN=0, a port number = only 
for 0 and attribute = is set up. These set points are henceforth transmitted to 
storage 1 via a communication path 6 like the above, and the LU definition 
part 12 is set as the LUN managed table 14. Thereby, after that, the client 
PC 0 could use this LU and has set it as LU which cannot be recognized from 
other diskless PCs. 

[0040] In addition, with this operation gestalt, since the fiber channel is used, 
TargetID presupposes that it is intact and has stored 0 in the same clause of 
a LUN managed table for convenience. 

[0041] Hereafter, other LUs as well as the above perform creation and a 
possession setup, and can create the exclusive use LU for each diskless PC. It 
is also possible for one set of diskless PC to be equipped with two or more 
exclusive use LU, and diskless PC2 shown in drawing 5 is an example 
equipped with two sets of exclusive use LU. 

[0042] (4) Although the creation above of common use LU explained creation 
of LU only for [ each ] diskless PCs, the common use LU by each diskless PC 
can also be created similarly. Setting the attribute of LU as "common use" 
differs from the creation only for [ LU ] the above. Moreover, the definition of 
Imagination LUN is made for the same interior LU for every diskless PC so 
that it can recognize as one LUN from each diskless PC. Internal LUN=0 is 
defined 3 times as common use LU by the example of drawing 5 as virtual 
LUN=2 virtual LUN=1 for diskless PC0, virtual LUN=1 for diskless PCI, 
and for diskless PC2. In addition, it is also possible not to allow a certain 
host computer a share. It is realizable only by the LUN managed table 14 not 
defining Imagination LUN to the host computer concerned. 
[0043] (5) Explain an access control, next the access control of LU. Starting of 
diskless PC2 performs initialization processing of the following two steps. 
[0044] The first step is port login processing carried out at the time of 
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initialization of a fiber channel. This is processing performed to the well 
which establishes the connection on a fiber channel. By this processing, the 
fiber channel I/F control circuit 15 of storage 1 gains World Wide Name and 
its S-ID as PortName of each connectable diskless PC. The LUN definition 
part 12 registers the corresponding S-ID as compared with World Wide 
Name of each client PC stored as a possession host computer identifier of a 
LUN managed table. Only S-ID is used for discernment of a host computer 
henceforth. 

[0045] The second step is LU search processing carried out at the time of 
initialization of SCSI. The fiber channel I/F control circuit 22 equipped with 
the boot rise control circuit 221 inspects LU existence to all storage in order 
to detect LU in which a boot rise is possible. Moreover, the same search is 
performed, in case OS is initialization processing of fiber channel I/F, even 
when it does not have the boot rise control circuit 221. It inspects by 
changing LUN in order using the Inquiry command defined by the 
specification of SCSI also in inspection [ which ]. Detected LU is recognized 
as one of the usable LUs in OS as one of the LUs which can be booted in the 
boot rise control circuit 221. 

[0046] The fiber channel I/F control circuit 15 of storage 1 will notify issue 
former SID and the imagination LUN to be examined to the access-control 
section 16, if the Inquiry command is received from one set of diskless PC2. 
The access-control section 16 inspects the relation of the Imagination LUN 
and the host computer concerned concerned with reference to the LUN 
managed table 14. If it comes to combine, this inspection is effective, and the 
information which shows the thing which exist in a table 14, and which LU 
exists as a result of the Inquiry command is transmitted to diskless PC2. On 
the other hand, if it becomes, since this LU is LU whose combination of this 
does not exist in a table 14 and to which access was forbidden from the 
diskless PC concerned, the information which shows that LUs, such as a No 
Device response, do not exist will be transmitted. The interior LU where 
access was allowed will be recognized as imagination LUN by LU inspection 
of diskless PC2 by such operation, and since the interior LU of other is not 
recognized, it can realize exclusive control for every diskless PC of access. 
[0047] Henceforth, although access is performed by only the relation defined 
by this table 14 in principle, there is a possibility that access out of range 
may occur from a host computer exceptionally. Although it is necessary to 
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inspect the relation between S-ID and Imagination LUN for all accesses of 
every in order to inhibit this, it is realizable by the above-mentioned 
application. 

[0048] When LU access from diskless PC under the right defined relation is 
published, the access-control section 16 performs specified command 
processing, such as Read and Write. 

[0049] (6) exclusive use LU - OS and APP -- storing - explain the most 
fundamental operation of this invention below It is the method of creating 
exclusive use LU to each diskless PC2 at storage 1, and storing all of each OS 
and application, or data as shown in the example of the LUN managed table 
14 of drawing 5 . In addition, the operation of common use LU is explained 
henceforth [ the second operation gestalt ]. 

[0050] OS is explained first. Each OS is stored in virtual LUN=0 assigned to 
each diskless PC2. If a power supply is supplied to diskless PC2, 
initialization of a fiber channel will be carried out as the above (5), and the 
fiber channel I/F control circuit 22 will inspect LU to connect. Thereby, 
exclusive use LU is detected. Subsequently, the boot rise control circuit 221 
performs the boot rise of OS by making this detected LU into a "boot disk." In 
addition, which LU is made into a boot disk among all detected LUs needs to 
be specified in advance. Suppose diskless PCs 0, 1, and 2 that virtual LUN=0 
was set up as a boot disk in the example of the LUN managed table 14 of 
drawing 5 . 

[0051] The boot rise control circuit 221 performs an emulation as if it was 
integral-disk equipment about this LU. It becomes possible to be able to 
install OS in this LU and to carry out a boot rise from here by this. This 
control is called boot emulation. 

[0052] Moreover, since the emulation of this LU has already been carried out 
as integral-disk equipment, each application and storing data in this LU and 
making it operate can be carried out. 

[0053] (7) The attribute of a "privilege" can be given to the created interior 
LU as shown in use drawing 5 of a privilege. If the attribute of a privilege is 
set up, access from a host computer can be inhibited temporarily and 
operation can be performed from the management console 4. This can be 
used and the various maintenances of LU can be performed. 
[0054] For example, it can use for backup processing. Access prohibition of 
the candidate LU for backup is carried out from diskless PC temporarily, and 



12/19 



Japanese Publication number : 2000-259583 



this LU is put on the subordinate of the management console 4. The 
management console 4 can be connected using the fiber channel I/F control 
circuit 45 by the ability making this LU into an external disk unit, and 
backup processing can be performed using the backup unit (not shown) 
which it had in the system. 

[0055] Moreover, it can use also for installation of OS or application. For 
example, in case OS is reinstalled newly, pre -installation work can be done 
from the management console 4. By this processing, when each diskless PC 
is started next time, it becomes usable about new environment by minimum 
setup of hardware information peculiar to each diskless PC, registration of a 
user, etc. 

[0056] Moreover, it can use also for upgrade of OS and application. If 
upgrade processing is performed from the management console 4 to this LU, 
the content of a disk will be updated and will become usable immediately 
about OS of diskless PC2 to a new version, and application next time. 
[0057] (8) an effect as mentioned above, two or more diskless PC2 shares 
one set of storage 1, and respectively peculiar OS and application can be 
stored by creating LU of exclusive use in the interior, respectively, and the 
direct I/O load of these programs can be carried out Moreover, each data is 
also storable in the same storage. 

[0058] Thereby, since all of OS, application, and data can be collected to one 
set of storage 1, the maintenance of storage can be performed intensively and 
there are one manager's basis and an effect that operational administration 
cost can be reduced. 

[0059] moreover - common storage ■■ the conventional integral-disk 
equipments, such as a disk array, receiving - high speed and large 
capacity - high - reliable storage can be used and both a performance 
capacity expandability and reliability can be raised 

[0060] It is like [ since the direct I/O load especially of the program can be 
carried out ] the conventional NC system. The overhead of LAN and a server 
does not occur but it is effective in high-speed program starting being 
realizable. 

[0061] Moreover, the server which takes over processing of each diskless PC 
is effective in it being unnecessary and being able to reduce the cost of the 
whole client computing system. 

[0062] (B) Explain the second operation gestalt of operation gestalt 20 



13/19 



Japanese Publication number : 2000-259583 



composition. The composition of this operation gestalt is the same as that of 
the first operation gestalt. However, this operation gestalt explains the 
common use LU which was not explained with the first operation gestalt. 
According to drawing 5 , it explains below that internal LU=0 is common use 
LU. 

[0063] O Operation (l) With the first operation gestalt of common use of 
application, it explained that each diskless PC2 secured LU of exclusive use, 
respectively, and stored OS's, applications, and all the data. This operation 
gestalt explains the example which stores application in common use LU. 
[0064] (2) The ** type view which expresses the relation between diskless 
PC2 and Interior LU to common application setting information drawing 7 is 
shown, common use LU 170 is diskless PC#0 (2a) - diskless - diskless as 
PC#1 (2b) to virtual LUN=1 - it is visible as PC#2 (2c) to virtual LUN=2 
[0065] since an application program is loaded to the memory of diskless PC2, 
and is performed and the program itself is not changed - the exclusive 
control between two or more diskless PCs2 - unnecessary - each - diskless 
sharing the interior LU 0 does not recognize PC2 # 0-2 (2a*2c), either The 
thing of such application to share is called common application. 
[0066] In case common application is used, the peculiar setting information 
for every client PC 2 is needed. As this setting information, there are 
license-to-use information, personal information, various environmental 
information, etc. These information is stored in the exclusive use LU for each 
diskless PC2. Thus, with constituting common application, though used in 
common by two or more users, different application environment for every 
user can be built, and prevention of an unauthorized use etc. can be 
considered. 

[0067] (3) If application stores in each exclusive use LU like the first 
operation gestalt of an effect, although the maintenance of installation, 
upgrade, etc. must carry out to all LUs and management cost will go up, a 
maintenance can collect to one place and, according to the method of storing 
the common application of this operation gestalt in common use LU, it is 
effective in the ability to be able to reduce the operational- administration 
cost which a maintenance takes. 

[0068] (C) Explain the third operation gestalt of operation gestalt 30 
composition. Composition is the same as the first operation gestalt like [ this 
operation gestalt ] the second operation gestalt. 
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[0069] The difference with the second example is also sharing OS for each 
diskless PC and storing in common use LU. According to drawing 5 , it 
explains below like the second operation gestalt that internal LU=0 is 
common use LU. 

[0070] O Operation (l) By the client computing system, the same OS is used 
for general common use of OS in many cases. Then, it considers also storing 
this OS in common use LU 170, and sharing it with two or more diskless PC2. 
Such an OS is called common use OS. 

[0071] (2) The ** type view which expresses diskless PC2 of this operation 
gestalt and the relation of Interior LU to setting drawing 8 of the 
imagination LUN for a boot rise is shown, common use LU 170 is diskless 
like the second operation gestalt - PC#0 (2a) - diskless - diskless as PC#1 
(2b) to virtual LUN=1 - it is visible as PC#2 (2c) to virtual LUN=2 
[0072] Common use OS is stored in common use LU 170 like common 
application, differing from the second operation gestalt has the diskless boot 
LU set as the boot rise control circuit 221 of diskless PC2 - PC #0 (2a) - 
diskless - diskless to virtual LUN=1 at PC#1 (2b) - in PC#2 (2c), it is setting 
it as virtual LUN=2 Thereby, the boot rise control circuit 221 of each diskless 
PC2 controls common use LU 170 as a virtual boot disk, and starts OS. 
[0073] (3) the setting information for common applications on the second 
operation gestalt for common OS of setting information - the same - each 
diskless PC2 -■ each setting information is needed As setting information, 
there are license -to- use information, personal information, various 
environmental information, etc. These are stored in the corresponding 
exclusive use LU as common OS setting information every diskless PC2 like 
common application. Thus, with constituting common application, though 
used in common by two or more users, different application environment for 
every user can be built, and prevention of an unauthorized use etc. can be 
considered. 

[0074] (4) If an OS stores in each exclusive use LU like the second operation 
gestalt for a start [ effect ], although the maintenance of installation, 
upgrade, etc. must carry out to all LUs and management cost will go up, a 
maintenance can collect to one place and, according to the method of storing 
common use OS of this operation gestalt in common use LU, it is effective in 
the ability to be able to reduce further the operational- administration cost 
which a maintenance takes. 
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[0075] (D) Explain the fourth operation gestalt to fourth operation gestalt O 
style Shigeji. this invention forms a cache 18 and LU cache permanent 
residence control section 19 in the composition of the storage 1 of the first 
operation gestalt as it is shown in drawing 9 . 

[0076] O Explain technical-problem operation of the of operation (l) common 
use LU. Management cost can be reduced by storing common application and 
common use OS in common use LU as the above second and the third 
operation gestalt explained. On the other hand, access from diskless PC2 will 
concentrate on the same LU, and the new technical problem that 
degradation occurs occurs. Then, the method of solving this degradation is 
offered. 

[0077] (2) The cache cache 18 is the circuit generally constituted from a 
DRAM, is located in the middle of LU and a host computer by control of a 
central control unit 11, and realizes access improvement in the speed. Data 
can be transmitted to a host computer from a cache 18, without performing 
disk accessing, when lead access demand generating is carried out and the 
copy of data of LU exists in a cache 18 (cache hit). Moreover, when a light 
access demand occurs, without performing disk accessing, light data can be 
saved temporarily and access can be ended. It is necessary to return this 
light data to LU someday, this - it writes and the thing of return processing 
is called delay light 

[0078] (3) Once it stores the cache permanent residence control* section cache 
permanent residence control section 19 in a cache 18 while it stores all or 
some of data of the common use LU of the second and the third operation 
gestalt in a cache, it will control a cache 18 to always continue holding the 
data concerned on a cache. Moreover, when there is a hit mistake judging 
demand of access from the access-control section 16, a cache is inspected and 
a hit and a mistake are judged. 

[0079] Drawing 10 It is the block diagram of the LUN managed table 14. The 
difference with the LUN managed table 14 of the first to third operation 
gestalt is having the field of a "cache attribute." 

[0080] Like the first operation gestalt, in case a manager does definition / 
creation work of LU from the management console 4, he also specifies a 
cache attribute. "Permanent residence" attribute is set as the common use 
LU 170 (internal LUN=0) which stores common application and common use 
OS in this drawing. On the other hand, the "usual" attribute is set up to the 
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other exclusive use LU. 

[0081] Usually, a LRU (Least Recent Use) method is used for cache control. 
This is the method of discarding in an order from the data which were not 
most used for recently among the data which exist on a cache 18, and storing 
new data. Thereby, a cache hit ratio can be effectively raised by few cache 
capacity. 

[0082] On the other hand, once LU cache permanent residence of this 
operation form stores data in a cache 18 about the data of Specification LU, 
without being based on LRU, it will be the method of continuing holding, 
without discarding this, performing such control for example, diskless -■ 
when common application with PC#0 (2a) is used and a cache 18 stores this 
application, next, others are diskless - in case PC#1 (2b) uses the same 
common application, rapid access by the cache hit can surely be realized 
diskless into a cache 18, when control by the LRU method is performed - the 
data which PC#0 (2a) used, and other applications may be stored, and the 
above-mentioned common application may be discarded from a cache 18 in 
this case, diskless when PC#1 (2b) uses this common application, a cache 
18 will restore again and a cache will not act effectively 

[0083] Although explained by the above-mentioned explanation having 
carried out permanent residence specification only of the data of common use 
LU at the cache 18, of course, it is [ being / when cache capacity can fully 
secure / a time, and ] also possible to carry out cache specification of the 
exclusive use LU to attain especially improvement in the speed of specific 
diskless PC2 with an intention. 

[0084] (4) Since according to the effect book operation form cache permanent 
residence of the part stored in common use LU or all the contents can be 
carried out, consequently common application and common use OS can be 
permanently resided on a cache with a high-speed access performance Once 
one set of diskless PC2 used common application and common use OS, when 
other diskless PCs use the same application and the same OS after it, it is 
effective in the ability to obtain a very quick access performance. Thereby, in 
addition to reduction of application and the operational administration cost 
of OS, it is effective in highly efficient-ization being realizable. Moreover, 
since a far high-speed cache is utilized compared with a disk unit, it is 
effective in the ability of each PC to accelerate to integral-disk equipment 
compared with the access speed when storing OS and application. 
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[0085] 

[Effect of the Invention] According to this invention, since unitary 
management of installation and upgrade of application, OS, etc., and the 
backup of data can be carried out, operational administration cost is reduced 
and it is effective in the low client computing system of TCO being realizable. 
[0086] Moreover, since according to this invention neither LAN nor a server 
is used in order to share storage by two or more clients, it is effective in the 
client computing system which realizes high-speed disk accessing by the low 
overhead being realizable. 

[0087] Moreover, since according to this invention neither LAN nor a server 
is used in order to share storage by two or more clients, it is effective in 
high-speed server processing and network processing being realizable by 
releasing the load for storage common use from LAN or a server. 
[0088] Moreover, since application and OS can be shared by two or more 
clients, while being able to reduce the operational administration cost 
generated by these installations and upgrades to the decrease of the 
minimum according to this invention, it is effective in a rapid access 
performance being realizable by carrying out cache permanent residence. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The block diagram of the client computing system of the first 
operation gestalt. 

[Drawing 2] The block diagram of diskless PC of the first operation gestalt. 
[Drawing 3] The block diagram of the storage of the first operation gestalt. 
[Drawing 4] The block diagram of the management console of the first 
operation gestalt. 

[Drawing 5] The block diagram of the LUN managed table of the first 
operation gestalt. 

[Drawing 6] Drawing showing the relation of LU with diskless PC of the first 
operation gestalt. 

[Drawing 7] Drawing showing the relation of LU with diskless PC of the 
second operation gestalt. 

[Drawing 8] Drawing showing the relation of LU with diskless PC of the 
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third operation gestalt. 

[Drawing 9] The block diagram of the storage of the fourth operation gestalt. 
[Drawing 10] The block diagram of the LUN managed table of the fourth 
operation gestalt. 

[Drawing 11] The block diagram of the NC system of a Prior art. 
[Description of Notations] 

I [ -- LU definition part, 13 / Communications control circuit, ] - Storage, 

II - A central control unit, 12 14 - A LUN managed table, 15 - Fiber 
channel I/F control circuit, 16 [ - A cache, 19 / - LU cache permanent 
residence control section, ] - The access-control section, 17 - LU, 18 2 [ 
Fiber channel I/F control circuit, ] - Diskless PC, 21 - A central control unit, 
22 23 [ - Fiber channel connection circuit, ] ~ An I/O device, 221 - A boot rise 
control circuit, 3 4 [ - An I/O device, 43 / - A communications control circuit, 
44 / - LU Management Department, 45 / ■* A fiber channel I/F control circuit 
46 / A local disk, 5 / - A fiber channel, 6 / Communication path. ] - A 
management console, 41 - A central control unit, 42 



19/19 



mn*mmfr up) 



& m » fr & $g 



(A) (lDftfffHH&WS^ 

#^2000 -259583 
(P2000 -259583A) 
(43)&M H ¥J£12*P 9 /! 22 B (2000. 9. 22) 



(51) IntCl. 7 
G0 6F 15/167 
15/177 



6 7 0 



F I 

GO 6F 



15/167 
15/177 



7-73-r(##) 

A 5B045 
6 7 OB 



*«M* *Bt# »*3RO«9 OL (£16H) 



(21)fflS#^ 


ftWFl 1-66019 


(71) MSA 


000005108 










(22) {MSB 


¥f£ll¥3)312B (1999.3. 12) 












fitt ItA 








#£/ll*JI|^J&£K£#^1099#ft! » 
























#£jl|»;i|*$rfJJfr£K£##1099#«! «c 














(74)ft3A 


100068504 








#a± /Nil »n 











(54) ffeS^X^A 



(57) [S»] 



PC 





7W^W 


PC 


PC 


«2 


8S 



PC 



PC 
«5 



C PC PC pc PC K 
jO I | jg | I <E 1 | tS 1 I j I * 

^^^^ \ l^y ^ 



77 ****** 

mmtm 



9M 



















(2) 



#HfJ2 000-259583 



fcKBSftjfcyn^A&n-FUTftfflTSJltS** 

afraw*3B 1 £»«©«■*«>';*?/>. 

HBTCSfclfS.. itilEXhU-^«^l'-7^>^>'X 

»««©»!# U ^-A^MiBx h w-s?rtetPBW* 

£©©*]«$£«*.. 

SuEX hl/-v«. t(riBS : sr3>y-^e»©^{c^ 
t> 7-f 7 > HH|C«lffl©«lS# U a - a *f^j«-r 

*a*s ©t i7-tx ^w^rr ^ *»s*ue-r * 7 * -t xsniw 
»t*«A.*ct*»*a:-r*ai*fliifcE*©init«i 

[»*«6] *WB««3>V-;Hi. <!>&<£*> 2 fc© 

7> h e*fflsns«ia#u ^-^^©7 
^■fex«HB««s*tt-r«fcj&©eaT— urn 
s=3ix-y;i/©itffifc^o x * 5 <r 7 > h ^ © 

A4CtS»«i-r*»*^ncE«©«-I)[tB->X5 ! - 
[flf*H7] fflB*fflSlaS^ffl^Ua-Atc77 P U^ 

tttt £ 1" * J« 6 \z mm © RHMI 1/ x ? a . 

*MB0S£«ffl 5-f 7> hfrg«©H 

S«->X^A„ 



Cff*^9] MB* hU-^tt. MB7 7 , U^r-->3> 
&tfOS©'>ft< ifc-*Ste^tSftJ60*fr>a 

fcijfe-r 4 J: 3 c «wr 4 tt» » t . * V y -> a C e 
*#es**ifca*ua-As»s-rs«:J&©Kje«« 

« fc * ©fif- 7>£ A 5 Z. t ZtSWl t 
[0 0 0 1] 

[58«©*IT*a*#»] *58«tt, «»©*5-f7> 
HHHIl: J; 0 * 7 > HHi->xfACD 

*S*j*fcHL-. »C. d^5'f7>MHr«ffl©B*S6 
■©*>7^>*K:irrs»B:i;*F©fi*£, Bigg 
B©7^-feXtttg©|6j±©Sji*^-r4^j*{cKt* 
4. 

[0 0 0 2] 

[££*©&«] **©3.— »f*t*»c©PC*©*5'f 7> 

7< 7>hs-st«->xxAtBf^. «e*»4*a-c-r^T 
©tnwaa**ff-c**««i*fliAfcpc<s*ffl^Tj' 5 

■*7>h»««>'XT-A£**l,"OVfc. £©<fc5&^ 
7 f 7 > h m-JF«RK= ttKtttB&CPU****©.* U 

*ofc" .«■»«-(?* *©T?. I»lt 
rFat^7-f7>hj t^-TS. £©Fat^7<7 

> Mmt**ffl^&^ 7-f 7 > htf-^«->X^A©Cl t 

7>h->X5 i A(Fat Client System : FCS) 
iWra. FCST?ttJMfc©Fat i7 5< 7 > h £LANT**B5 

mmZfto* F&\i?5-17>b\$. 0S^7yj^-X3 

f^X^gi^fix^. 0S-^77 P U^->'3 >©1'>X 

^i^i:, LAN±©^-rn^©*m(c#ffii-47— 

«*©/t 7?77 7°I£BT A* -v ? 7 y y&ft O . 

[0 0 0 3] d©J;5!&^7-f 7>hW-^f«lvX 

xAWSiJWtsJtLTNetwork Computer yXfA^S 6tl 
TV^S, C©vX^A*^f|g-r5fh»«HNetwork Comp 
uter (NO iUftftl, 0S^7yj ^r-->3 >^^^T4 
A- Fx-f (SffilS- fitRHeftL 

it" a-frfc" W-IMIfiffl^S. C©J:5Ja:ffHS«©c:t 
SrFati77< 7>M:mU TThini? 7 > hJ t 
Sfc, C©Thin^7-f 7>h^ffl^fc^5<7 

> bfr»1$S>XT-£©;i££:Thin:!7 5-f 7> h->XxA 
(Thin Client System : TCS) <iffcT -So 

[0 0 0 4] JMT. TCS©— 0iJi:bTNC->X7-Ai>X7- 

1 Sffl^RStS. 
[0 0 0 5] 1000 (a~c) «tti5:^©Network Computer 



(3) 



2000-259583 



(fitTNctmgiB-r-so . 7«u— a*. a7jb©x 

[0 0 0 6] NClOOOte. 0S^»7:/'J ^r— -> a >*>3.—*f 
x-^£te*T3fc©©Xhl/-:x£fit;i&<^ LAN6£ 
^■bT-tJ— A7©X My-^1©— SB-feNClOOOffl© 1 .)^- 

U— A*7©X hU— 5>lA>&0S£LAN6llilST?D— HLIfcfT 
[0 0 0 7] 

A3Xh^t^5M^5Sffi, ±f2©a9> OS 

I3XK*?±#1, *©tt*, i'^fASffi^tSfcft 

iC^^f-Si^nX h (TCO: Total Costof Ownership) 
[0 0 0 8] Sfc, tJejfeOttWONCS'XT'AS^t-r 

-5tcs«, mm'smz-v— mzmm-r^^tx-'smmm 

*ffl*U TCO*»J«-r*Ct*fflt>fc'b©"C**. - 

— /tiliftT38ff *n*&». LANfflfflO*- H 

NCi-tJ— ACS^TMn'Jt- hr-fXi'OT 
fflKD^-/^'; FtC^D&^-f 7> r-©f*Hc7^X 

[0 0 0 9] Og«J 
*3S9J©l«tt, a^«il3XhSfii*-r*CtT?TC0 

[0 0 10] Sfc. *fBJfflg«B, it-MyHT 
MXft3*<f X y" 7 * -fe X £*S1T & * ^ -f 7 > MrSMH 

[ooii] #«9i©B«tt. LAN-^-y— 

[0 0 12] Sfc. #^©BW«ft#©FCS©[*|jlx 
w X 7 y- -trX ttag £±HJ& mm^^ X £ 7 ^ -trX £SH 

[0 0 13] 

^kX^7-f7>r-ft-^H,i:. t"^T©£ =y-\ 7 > h§r 



1/03^ i 0 «ric-T * ? 7 -f 7 > h 

W-^i'XT-ATa&S. 

[00 14] HCT. xW X^7l/X^7-<7>Htr^« 
it, 7 7-fAft*Jl'§©I/0ft^;K©SI, fflff 
*fT5I/0?^^.;H/FW13|BIgSt. l/O^^Z-MZ&m 
htzX bU—VfrZOSO'f—hTy-f&fTvfcltXDZf— 

y-7 y-ymwmt&t&mz.tzhor'&z. tVx 
2 v^^^yyvm%m\z\-tnm^^^m.Wii~ 

[0 0 15] *fflXM/->U 

^SrL--yh (LU: Logical Unit) S^7-f7>h 
l:,k^ftfflOiilar.7 b£ffr&Lfc9, ffl^LfeOf 

LU©7?ilXguh/ffRK\ LUOKtt-^. ^5-T7>h 
tf-^tiCB-a-'S<HaW^£LU#^ (LUN: Logical UnitNum 
ber) £#ffiXhU-^rt«ffl»ffl©LU#^«««-ra 

fc*©LUNear— :7><h, lun@St— y;i/©*&Sftlfffi 

JCt¥<ri#^7-f 7> hA>S©#LU'\©7*-feX£fli!llS 

H7^-kXWW^ff57i'-feX«W£, LU£#ffg 
t5*a<it»l#6U:(0T^XJStOT-i't*t 
yyaU y S'a fcy hfcHctexV X 9&mfr 6 'J 

*&»©=*■ * -7 -> zl <h > Jtlfc LfcLU£* v -y -> a. fcttfi 

-3>*wfc • ^-r2»fc©© i i : S3>v-;i,£©aff * 

ffrJW-r -2> iift ttffll ESS 1 4 H x. ©T- & z> . 
[0 0 16] fia>y-;i/H ^fflxM^-v 
©LUfPJ5ie*Jt*b. ^7^7>r-tf^tiri:©$ LU£ 
©TytXMi^S^L, S-LUIC^RSLUNS^T^S!! 

fcfc©T&-5„ 
[0 0 17] 

»-*nfi»«s*«wr*. 0i«m-*sfi^ffi©^7-r 

7>h»H|t«l>'X7 l A©«riEBI"C*-5. fe*S. 
HT«i'7'f 7>h^«*iPC (Persona) Computer) 
T»*tb, 1#ttd©PCtt|^8RfCA- h^^X^SBSr 
<l^.fct^ r^^Xi'l/XPCj T$>SiLTpjj1-5, 7i 
*5. ^>S5^PC«^-©^7 7'r 7> r-lt^*->X7-Af* 

[0 0 18] REIC*S^T, 2 (2a~2c) li^^c©^^ 
X57UXPC. ltS-T^TWi'^'f 7>hPC2#WBf -SX 



(4) 



2000-259583 



-;k 3ttT^T©x^Xi7l'XPC2i:Xbl/-:/l<>:<t 

dlg§, 5a~5ifi7 7-f/\*^ + ^;i'Ta&-5„ 
[0 0 l 9] I22«7 ; 'f 7,i7U7,?C2<Dffi!&mT'&Z>. 2 

ittf>f x^ uxpco^#fM»*ff ^ftatuMaa©^ 

3ttd©PC2©»ff#*«*fp-r*fc«)OAW*8«. 221 
«7 r-f A^V *JH~g=^L£:X h U-v^ B0S<D-f- 

[0 0 2 0] 0 3}WM/-yiC«^0T?»5. lite 
X b ^-5>©£#ffl«£fl!S #31 

*l J Pn©7^X^l/XPC2 (2a~2c) ©*ffl©Ha:i:^ 
7h (LU: Logical Unit) Ht©f^ X£ UXPC2 
roMrogiiar^ hSfftfcUfcO, »J»bfcD-raLU 

«it/ffBl^. Lu©Kt£^, x^x^t/xpcfc^-a-sfi 

fflfl<J&LU#^ (LUN: Logical Unit Number) <hXhU~ 
v ft SBWaffl © ft gBLUN©*tlE * §af 5 fc 46 ©LUN^a 
^-7;P, 16«lun^St— 7;H4Wtf«tcSev^7^ 

X* ^XPC2^£©#LU^©7^i?X£$IK/ff5rr.5 

• 5-f h7^irX3itJW£fT57^XfWW^T&£. 
[0 0 2 1] 13«X h l/-vtLU^^*T-5^0 

?X7<A*5^*;i/I/FfMffllEl8§. 17 (170-176) \$'P 
A'< ife 1 #©*3«&7V 

a5«^aa--yh (LU) 

[0 0 2 2] 04lifl3>y-;HOlS@TS5. 4 
lBfl3>V - JM£#©M» S h] § (fAMffiSBT * 
#*JS»tB-Ctt. 4 J *©JfHSe41«7D^5'ATl!j 
^•5gfT$5tU &©7a^AgM&£ffi;t£. 
44fiX r- l/-v s l©LUf^fig$fg^L, 'TJT.ZV 
XPC^tC#LU©T^-feX«fSS:t8)£L. #ftgB 
LUN £ <RSLUN©3**«tt £ «j£T 4 fl§>J@P Sff O LU^agB 

[0 0 2 3] *fc42tt*fP#^«a3>V-;M**fP 
T£fcfe©Affi2jga. 43«X hU- 5>©#«Rj£©fc 

»©a« &ftvMmmmzm'fflirz>mimm®&, 45 

7 7 -f rt? y *;P5c\©$if^ ftHSffcfir 
^•v^;n/FSiJW@8S, 46«§an>V-;P4©0S^7D 



[0 0 2 4] 0»f£ 

[0 0 2 5] (1) ftgBLUNt&SLUN 
LU (Logical Unit) {COHT&flTr*. LU«5V X^L- 
XPC^©±fifH¥«^ S mfc t € ©BSWfctf Ua-A 
TfcS„ ±&frl?:«ttl-2©LU£ ltOSIW&^X 

[0 0 2 6] XM^-^lttrt»K:«»©LU**l3BT* 

-5. cn&ft^Lut^ntc-rs. xn/-ymi 
ft asLu^war s Sfer- -> u 7 

tttf-f-S. £©#^£ftgBLUN (Logical Unit Number) 

[0 0 2 7] -75, *55flffli'7'f7>Hr»ii'Xf 
ATfcM£&©5VX#UXPCaU#©XhU-^£#ffi 
■fZfclb. 7 4 7.9 l/XPC-5-n-€ ; nic:^©LU*SiJI9S 
ta. HftKPC*©±tetW«ttos:^ hi$fcS«rrs 
X hk-^£D--3 1 LTLU£&fcB-r5;o*. D— 77jffi(C 

(a) LUMio^sjaci*— ^-rs 

(b) LUNtt*tt#^T#ftr*::i*fi5£U 

Tab-So ^b^©^^ x^l/XPC fee ©■£?&#■&£*> 
■o±&mWm-e$>Z>tUfe?2>£. ftgBLUN=OE<W£LU 

m <o m t s nfcxw x # uxpc« c ©wsiftai-esfc 

-T^T©^ Xi'l/XPCICML., l^&Lk 
©LU*#JO^TS|SCK, 0*^teSt), *>oSJg#*§- 
T'LUN£#J9 aT5^S*i»4. C©x-C X£ UXPCfr 

sji,a.sLU£&gLu. *<D&n%uBiwtwzf, ftm 

U*3.J;^ftg|?LUNt|2:SiJ-r-5. £*ie©ftgBLUN, {gfflLUN 
i©*fJSP^«X h 5?1©+ *ttWS«ll**«l*.*L 

vmmr— 7;n4-ceaf 

[0 0 2 8] (2) L UNflf-7"> 

LUNwax-7;n4©— 5 tc^-r. LUN^a^ -7" 
et iQtumimt, ftgELUNi, 

[0 0 2 9] 3f#±tt«-IW«l»»J ; Ftt. **LU*»fWr 

i±fitmc**iSiHrr**^ctt, ^xxl-xpc2© 

77-f Aft *;H/Fjggg[5]8g22©World Wide NametcS 
cf<Port Name<h, 7 y-i ^^©lOffi-ftlCfc 9& 
S^n^cS - ID (Source-ID) ©ffl.*.-&to-a-T?«^T 
5. Sfc. *5lifi}BI8-ra*$&V>**. SCSI (Small Co 
mputer Systems Interface) *±fictrS1ti:©^I/F 
■hbTfflVifc^-&('tt, SCSI IDS*&^f-5. 
[0 0 3 0] tf-h#-Sfi£. XM/-71M«7 7 

Tii#-hic«2iiT^s©-e, ^n-^n©^^ x^7 u 
*pc2#s«ut^-6#- h©#^**«frra. 
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[0 0 3 1] TargetlDtt, ±{ifr3¥ffi<!:©ig^I/F(c43 

tt-£>xhi/-vi©its'i iDz&m-t&o xmrnmrno*. 

5izmWil/?tf7 7-1 A*5^*;i/©«-&K«. r- 
mzm— ©D-ID (Destination-ID) L#><jf;t&^<>:&# 

BtlC^LfcD-ID^^#3bTt)^^. jgi^I/F^SCSI© 

*l^(c«i^-#-Kictt*©iD*ii^^^t^-r^-5© 

T\ ^-©i:^<7)#ID$:*&ffl-r-5. 
[0 0 3 2] <SffiLUN<hf*lg|$LUNtt, ±fith»«tcfij 0 S 

0, l©2O©LU£#J0STT:fcD. ^©{KSLUMa^tl 

-em, ot&s. 

[0 0 3 3] JRtttt. ±fim**fc±smu©JJr#Kte 

n > y-;u4»r * o T©*i»f^ RittttttlB-e** c t ft 

[0 0 3 4] (3)LUOM 
^IC, fl3>y-Md^7 hU-vl£ftWLTLU17 

[0 0 3 5] fIfiifl3>V -;U4©Am* SB42 

5>1^8c©5^rX*£«&«*.T^a&5«. ^©5 
t><D 1 -So RAID (Redundant Arrays o 

f Inexpensive Disks) SMtSS^H JSSc©^ 

#©toax-f X^SBta?. 
[0 0 3 6] fcfc. ■JRLfcHllf -i Xf»lCff«t 

*lu©*«**jw*. a±o«3e««*«v>, «a^ 
ff-r*. Lu«a»44©#^ic*-^*. «p*ss*isb4iw: 

[0 0 3 7] X hU— S?10S(i«l»lHl»13ttJ:tlSS 

m l *&fflmmmi 1 »ra» u i «LU5g«sBi2K 

3. LU^aSS^ttLUN^aT— ^;H4©rtmUNtC H ©LU 

assi-r*. c©^Ttt, *©ffi©asjt 

[0 0 3 8] LU©f^riE**ritaj-rSt, LU5£»»12ttaB 
SijaiHlSSl3©fiJP©T. jiff«S§6[r «fc t)fia >v- 
;M£LUfei&fife5b©$R£ Sff o . 

[0039] 'A\zw&m*)-Tz>±®:m&m<Dmifr*:m 



JgTS„ fmLfcrta&LUN=lT?»o&£-rs. 

TSo flfa#ttLuea«44*»fpbasELu©Bf^r±tt9h 

g:i$!$S'J^=X'f Xi^l/XPCO© World Wide Name, (K 

2gnm=o. #-h#^=o, Rit=*ffl&aa:^-r*. 

V-=y\ tl. LU5t»gEl 2 ttLUNear— ^H4 c 

Sjrr*. £*lfc.kD. £t*i/7'<7 , >hPC0O*35<C 
©LUS-^fflT^, ffi©5VX^l/XPC^£>«Igir?£& 

[0 0 4 0] **J6»J8T?»47r'fVt^ + *Jl'S 

fflliTVi-5©t?TargetIDtt*«6fflT*Si:b, LUN1?a 
7—-7)V<nmm\z\*®.±±.b*teMVX&Z>. 

[0 0 4 1] EAT, ^•©te©LUfc±fBlRHt(Cf^fi£. Rff* 
B)££fTV>, Xi?UXPCffl©#fflLU£flM!cT£ 
-5. l-frWx-f X#WXPC#*g&©1?fl§LU£flf*.S;ii 
fc"IffiT"*l3, 0 5iC^-Tx-i'Xi7UXPC2tt2-&©* 

[0 0 4 2] (4) *fflLU©f^fi£ 
-hiB-Cte&xV X* l/XPC#ffl©LU©^lC^>UTi^0^ 

m\ tawrr* sx^xi/i^xpc 
^x-c xi7 i/xpc«[c(sSLUN©s«/o%$n^)o m 

5 ©#JT*«. [*jg&LUN= 0 \t^miVt 1/tT-f X ? UXP 
C0ffl©{5ffiLUN= 1 . xi-X^ I^XPClffl©{R«LUN= 
1, r-f Xi7UXPC2ffl©(S«LUN=2 £LT3[§15£ji£ 
ft*, fcii. »S±ttfr**K#tf£»£fr«'»££t> li T 
(I6T&*. LUN ( ffa?-^;H4TSS±^tr#«(t*fb 
<K|®LUN^^» L & It TMtt 5 . 
[0 0 4 3] (5) T^-feXfMP 

pc2**e*)-rst, ^©2o©x^>>'-/©i50W{b^a^ 

[0 0 4 4] ^®Xf7^i. 7r<Aft*Jl'©jfD 
W-fbRflC|lifiT-5*-hP^-f >fflIT»5. Z\tl\t7 

7^j^**)\>±rG<D&m*mtv?2>iz#>\zft ?mm-z 
$>z>. ^©^aatcj:o, x M/-7i©7 7<Aft^ 

;H/F$iJfflfHI?Sl5«^Blffi/j:#7''f X^UXPC©PortN 
ame<hLT©World Wide Namet-?-©S-ID^»t" -5. LU 

N^«gBi2«, LUNea^-7';i/©m ; fr±ett»ii^sw 

tLTMl/Tfeli#?7-f7> hPC©WorId Wide Nam 

etitfeb, ■t©»«-r*s-iDSs»-r*. e*»tts- id 
©*-±ffithaE«©iffisijtcffiffl-r^>. 
[0045] »r:oxf7 7'n. Ks\<D®mm\z-0m. 

•f&im— ^aTJb-5. ^— r-7-y7 p SiJPlHlS§22l2r 
«^-2.7 7-</\*5 1 -V^)H/FftiJfPlsIgS22«, 7-1-77 



V>T <b SCS I ©fr^TSt* e> ttfc I nqu i ry n V > H ^ 

tt. 7— hTy ^W«|Hltt22nc*V»Ttt^- h UJti&L 
U©10tH, 0S(C*5^T«ffiffl WmLUCO 1 

[0 0 4 6] X M'-yi07 7'f/^t ^;H/FftltP® 
g§15«, l-£©-r-f X£ UXPC2^e>InquirynT> K£ 
Sffl-TSi, *0»ff7cS-IDt<ft*»*OiK«LUN*7 
?-fcX«»«16K:«*irrs. 7ftXMWl6tt, LUN 
flf- 7;H4£#iBU SKfe«LUNi:^K±{4fh» 

bta6tfuOftfBtaT»0. x-fX?U'XPC2K: 
« Inquiry 3 V> LTLU^#ffif-5 Z.t&^ 

an*. — z.<Du^t>n^-^)v 

l4\Z&tELtS.^tS.t>t£: Z.<Dimt%mT-{ 79 U-XPC** 
6 tt7?irxa<gih$tlfcLU-C No Device)© 

O«k5^iflf^C<fc0. 5r^X^l^XPC20LU^S(C e fc 
•5. 

[0047] mtithxmT— ? mat? ferns n 

^nfcttJltrSifc&Kltt. £7£-feX«C:S-IDi:<£fflLU 

set**. 

[0 0 4 8] S*£nfciEl^W&©7GT©7'i , X^i/ 
XPC^e>©LU7^-feX5i^fT^tlfc*-&fctt, 7Xi:X 
©Jfflg|5l6«» JfJtSftfcRead, Wri tel?©3 V> h'&a 

[0 0 4 9] (6) HfflLUtCOS. APP^M 

ivmm-r— ^;H4o^jir^bfci*5t). a-^vx^i/ 
xpc2ffltcx hi/-vnc#fflLUS'#^L, -eti-^nroos 

[0 0 5 0] tt^JftfCOSCO^TJJlWr*. ^XfX^ 
WXPC2CfiJ0STfc^fflLUN= 0 iZ^tl^timSZteWi 
7*4 79UZK2\znm&&A-rz>t. ±10(5)© 

9 o 7 y -r tv? * *)v<D®mmmm a n, * l t x r 

■f A^ir*;H/F«fPHil 2 2 B»«t6LUS»St 

tLT0SCDX-h7-y7 p 4*ffT5o &i5. ^tBLfcT 
^TCDLU©^*,. £©LU£X- r-x-CX^fC-TSfrte* 
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Ttt. x-t Xfl/XPCO, 1, 2£t>K:{RSLUN=0£ 
y-hx^X^tUT^Stfct-r-5. 

[0 0 5 1] y-NT-yX«'JWlHlgS22I«. £©LU£;& 
fcfr & rtiKx-f X i7 gBT?» 5A>© i 5 icx = 3. U~ -> 

ayzfio. z.n\z£K>, cwmtcos^^f >x I — 

SCtm, fro, CZUi^^-hTy^-r-S^t^ 
silica:*. Z\tDMffl<DZ.t&7-hX.5,a.l>->'3 > 

[0 0 5 2] $&, ^*l^tl©77'J^-:>3 x 

^rtlr-f Sit LTI2 a !/-> a >StlTV>5 
©T#lS§Tit&„ 

[0 0 5 3] (7)«r«©ffl« 
0 5C^Lfct*3O. ffrfcLfcftgBLUCtt r#*Sj ©Jg 

4*»6*fPSfr'5ilt««'C**. Ctl^fiJfflLLU©#ffl 
^>7 L ^->X*ff'5^i:^T#So 

[0054] fei^ti. A^^T^yjaafciijffl-r-sr. 

t frT;* -5 . A* v 9 7 >y 7*r &LU £— -T X 9 I'XPC 
fr<=>7X-t:Xi£itL, £©LU£Wan>y-;M©8BT 

[0 0 5 5] Sfc, 0S^>7X'U^— >3>©-f >X| — 

^h-;w*s«*T*4. ^©^atcio. ^xi-x 

^UXPCttJfclHiBttUfclBK:, ^^79U7?C\zmm 
W\- H^x7«*-<>ttffl#©SEe*0*ftliB©ia:SC 

[0 0 5 6] *fc> OS. 77U^-->a >©A-^a > 

;:©Luic#ix/t— s?a >7y ^a^fT-rntf, 

X^WF^^^Hff^n, ^I3xYX^^XPC2^e.|frA* 
-V3 >©0S, 7XUy-->3 >Sfcfe**.lC^fflpJtllC 

[0 0 5 7] (8)^ 
£X±.<»&o\Z. S»©5 J '<X^l/XPC2^1-&©XM/ 

sfc, j s-n j eti©x-^ : bisi-xhi/->'{c*&^T"^ 

•So 

[0 0 5 8] 1#©X hU-vHCOS, 7 

XU'T-->3>. x-^SrT^Tm^T^SC-e, 1A 
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3 

[0 0 5 9] SfflXUz-^CSf^^fTH 

[0 0 6 0] #t:/ny5A£ia$I/0D-FT£-5<D 
T> S£*©NCvX'T-AO«fc'5^C LAN, D— A'CO^-A*^ 

[0061] a-x-rx^uxpccojaa^wf^fc^ 
[0062] (b) mmrM2 

[0 0 6 3] OWlft 
(1) T^U^r-->3 ><D&m 

m-^m&mxit, x ^ uz?c2&*:n?timm 

©LU£5S«U OS, 7:/U^->'3>, ^-^©T^-T 

[0 0 6 4] (2) *ffl7^U^r-->3 >i££1#38 

^t*. ^/ILUniHi^X^I/XPCffO^a), TVXi'l' 
XPC#l(2b)^£{K:®LUN= 1 tit, x-<X£I/XPC#2 
(2c) £ <SSLUN= 2 1 LTli -5 „ 
[0 0 6 5] 7^U^->3 >yD^7ABf-{ X? k 

§#:4^S-r-SCi#/S:^C9T-, ffiifcT^ X? 1/XPC2 
fflT©»te*iJffll«^T'^t3. &tVX^I/XPC2 t 0 
~2 (2a~2c) ^^LUO£#fflLT^£;ii:fctgl$L 

[0 0 6 6] «ffi77'J^r->3>£ffflf5ISl:fc, 
#^7-f 7>hPC2S£D@#C0^€1tffi*^SC«£€>. 

«, ^n<~>©i#$8«. sf-rx 

* kXPC2ffl©l?fflLU('t&^-rS„ C©i3t'ftfflT7 p 
[ 0 0 6 7 ] (3) 

»-*MHB8©.k3l;:7 , :/y y-->3 >£^*x^tt©# 
fflLuc^-r^i, -f >x h-;k*vt-->*3 >Tyzrm 
ot^i-yx&T^ximmzttLTmMLtzKXitts. 



[0068] (o mmwmz 
omm 

[0 0 6 9] |g-*ffi#J £©«*.&«. §fai-UX 
PCffl©OSfc#fflU #JBUH::*lfrrsi:£T!fcS. »— 

ztbxsiTmwrz, 

[0 0 7 0] OWfE 
(1) 0S©&ffl 

tcT, r.<DOSfc^fflLU170t«Hfl 
L, £JS©^X*UXPC2^#ffit--5 

[0 0 7 1] (2)7"-b77 7ffl<KS!LUN©tS:5£ 
0 8 C^JfiBHR©^ X? UXPC2irt»LU©H«* 

T-fX? !/XPC#0(2ah •X'CX^UXPC#l(2b)^6<SS 
LUN= 1 iLT, x^X^l/XPC#2(2c)^e.<gfflLUN=2 

[0 0 7 2] *ffl0Stt*fflLU170lC*ffl7yU'5r-->3 
>tmmz&MtZ. 

X £ UXPC2©7- h 7 y 7MWEII&221 fcHJfe b/tX"- 
MU^xfX^l/XPC #0(2a), 5r^X^ l/XPC#l(2b) 
T«(S«LUN= IK. r-f X £ L^PCt2 (2c) T«<KSLUN 

xK2<D~7-h7v7Mwmm2m&mwnoziRMzr 

-b^JXirtVXmfflL, OSSgKrr*. 
[0 0 7 3] (3)^ffl0SffllS^1f^ 

«. &5Vx?i/xpc2^n^n©i££if^&^c& 

-5. ^fStUTtt, ■ffiffl5-f-fe>Xlt^, HAIf 

->3>tl^#, &xWXi7 UXPC2SK, StlST-SITm 
UK#fflOSS£**£LT*Mfrr*. Steffi 7 

7V5—>< a £X\ «*a— ifT#/lL 

& *t <=> t> S-o.— tc * 7 ^ U tr - i> a Zffi 

[0 0 7 4] (4) 

-f>7 h-^n->*3>7y^O^>r 
^->XST^T©LUC*fbT*iSb^<T«^^-r, « 
I3^h«t±fft5*>. *£SS»!B©#e/10S*#/TiLUC 
MtS^SCinil, ^>7"^->X*-*3r(C^*tlT 
^, ^>7-^->XCg-r5jlffl ! ga3XhS:$^C®S 

[0075] (d) mmmmmm 
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0»-*«S»»OX h V-V\<Dmmz*cV v v;il8fcL 

-v y v 3- SB 1 9 £ WL it fc fc 00 X' h & . 

[0 0 7 6] Oftf£ 
(l)#fflLU©HH 

*5D. &mUfc*fflX7U^-v3 >^#fflOS£*&i^-r 

fc fc£ 0 . ttftE{£T^£-f S fc ^ 3frfe&l&a^?g£ 
•5. 

[0 0 7 7] (Mfr/a 
*^y^aa8te-fl£fcDRMTmLfciai8T&f3, *ffe 

affgi 1 1 © » c ck o lo i ±& n-g«© + m fc-tee l 

Lfc»-6rfc«, LUcox-^on tf-*i*-v y va.l8fc# 
&.Tz>m-& (+t7->at7 M fc«7-rxyy?-tx 

£?T 5 C fc £ < * ^ y 1 Zfr S ±ffif|- J¥« fc 5*- 9 £ 
4Lfe*^fc«, yVX^T^-feX^fr? 5-f 

•a. ^©^ hf- 9m*-mimzmzm?<&mt s $> 

[0 0 7 8] (3)*-vy->jL«ft*!»« 
U)<D±ffib L < «-g|5C0x-^ V y >-a. fc&JrtT £ 

ttfefc, o> fc & # * * y a 1 8 fcteia l s> t£, ^ 

X©fcy hSX*fJ^S*75«aboitlSfc«, tvy ->a.£ 

[0 0 7 9] S10B LUN^St— ^;H4O«I^0T?» 
m— A^mH^SS^IKDLUNWS^- 7)H4fc©*g 
r*t-r>alRttJ ro^w-^HSrfil^.TV^ 

[0080] jg-*jfi»«ira«c, wa#«*a3> 

y-;M*>&LU®j£« • ftM&f£3g£:fT5l&fc, tt^J' 
aittfe^tS. |^0fc*5^T«*fflT7 p U^r-->3 
>^&fflOS£&#rr&#fflLU170 <F t qgPLUN= 0 ) fc ("3? 

[0 0 8 1] a#. y->a.3§OTfc«LRU (Least Rec 
ent Use) #5£#ffiffl3tl£. dn«^v y xa.l8_kfc 

mrr-s^-*©?-*^ gfeMififcffifon^^ofc-x- 

[0 0 8 2] -7j, **Jfi»»OLU*1'?/->a1frett. 
LRUfc J; b-ffc^LUCDx-^ fcM LT«, ?>fcfctf* 



•vyv3.i8fcx-^**swbfc?i?»ti> cn^nst-trr 

^©io&fflfPSrtTOifc 

-S'g^SffiBLfclBK:. ^^s/^al8*t^07^Uir 
->a>5Mt5t, ^fc^©^-* X?UXPC#l(2b) 

fcU LRU?jSfcJ;3$ffiI£fT'5fc, y ->a.l8fcte 
yVX* l/XPC#0(2a)^^L7tT r -^-^. -€-©flfi©7 
^Uir— > 3 >*«*«rtS*i. ±BBO*ffl7^Udr->'3 
> tt^F-V 7->al8±A^li$nTUi5 ol^ltt^fe 
•5. £.©«-&. r-f Xy" UXPC#l(2b)#H#ffl77 , Uy 
- -> a > i £ fc . Y y v-a. 18^t&*fl L 

0W C fc fc & 0 . * -V y "> a ft fcf^ffl L fc to C fc 
fcfc-5. 

[0 0 8 3] ±E©ift9lT«, *t!/ val8fctt*fflLU 

©t 1 ^ X ^ UXPC2©iS5j${k*#fc0 0 fc^Kfi: E Ktt 
*fflLU<&+-f y ->a}|tt -5 E i fc 5^ WtgT^ 
S. 

[0 0 8 4] (4)«(* 

OW**t9 ^aMt5rt*ST$, ^©*g^, * 
ffl77'J T—l/a >^fflOSST^-feXtttl©i«jg^^ 
+ y v-iLifc^e-rSdi^r^S©^ 1 &©5r^ X 
i/U^PC2««r>ifctf*ffl7^U4r— >a >^*fflOS* 

■?-njy > i^fc«te©7 J ^x^uxp«^-7 

7'jy-->3 >^H-0SS«fflLfc«IC#*caVi7^ 

it), 77U^-V3X OSCSffl^ffinx h©{£«fc 

**. Sfc, 7-fX^Sgfcit^3l^fci«an£^vy-> 
a.^fSffl-7^©T> ^PC^PXHS^X^SgfcOS^TT" 

u - -> 3 > * tMft-r a <h * © 7 -fe x as fc Jt -<S5j£ 

i£X%Zttoo®Mtf&%. 
[0 0 8 5] 

[^HJ©«&*] *^HJfcintt*. 7fV5— ->3>^0S 
^ci'©^ >X I — ;l^A*— Va >7y7*^, x-^©y\* 
y^7y7Sr-7E;« : S-rs^t^T^S©T\ jlffl^H 

[0 0 8 6] *»Wfc«t*ltf. ffl»©i7 7'r7> 

^^©T. «*-/^y FTiasa&5^X?7y--fcX£ 

*ia-r * ^ 7 > h ft*«->x t-a zmmx * s t ^ 

[0 0 8 7] Sfe. ^Hjfcitl^. ^©^y-1'7> 
hT-X h lx—^Sr^-r^fcftfcLAN^-y— A**^ L 
f«CO>©T, LAN-^D— 
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co 0 8 8] *%w\z&n\z. mttwvuy 

X\ ^n^w-f >x h— >?a >7vzf\z<kr>5£ 
£T 531ffl «S n x h 5: S /h« CfiWT? * a t <fc t> (c , 
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